Background: Temporomandibular disorders (TMDs) comprise of a variety of clinical signs and symptoms such as joint sounds, muscle tenderness, joint tenderness, deviation, deflection, pain on mouth opening, protrusive, lateral movement and limited mouth opening which can be the result of trauma, stress, gum chewing, hard food biting habits, bruxism, long dental appointment. This study was aimed to determine the prevalence of temporomandibular disorders in Nepalese population in Eastern Nepal.
INTRODUCTION
Temporomandibular joint (TMJ) is one of the most intricate joints, composed of glenoid fossa of the temporal bone and the head of mandibular condyle, articulating disk associated with muscles and ligament. Mandibular movement occurs as a complex series of interrelated three dimensional rotational and translational activities. It is determined by the combined and simultaneous activities of both TMJ. [1] [2] Temporomandibular disorders comprises of a va-riety of clinical signs and symptoms confined to the TMJ and/ or related structures (masticatory musculature, bone and facial structures) which include clicking, crepitus, muscle tenderness, joint tenderness, deviation, deflection, pain on mouth opening, protrusive, lateral movement and limited mouth opening (less than 40 mm), jaw locking, and dislocation, referred pain /headache and morning joint / muscle stiffness etc. TMDs can be the result of trauma, stress, gum chewing, hard food biting habits, bruxism, and long dental appointment. It has been reported that prevalence of TMDs ranged from 19% to 92.1%, the most affected age group varied between 20 years to 50 years with a female predilection. [1] [2] [3] The clinical diagnostic criteria developed by several researches have been used to diagnose the TMDs, these include Helkimo index (HI), RDC/ TMD criteria, craniomandibular index (CMI) and Fonseca's anamnesis index (FAI). 4 Recently new refined and modified version of RDC/TMD is produced known as diagnostic criteria for temporomandibular disorders (DC/TMD). 5 The present study aimed to estimate the prevalence rate of TMDs among Nepalese population in Eastern part of Nepal, through individual examination.
METHODS
An observational descriptive study was carried out between May 2018 and October 2018.Out of all the patients who attended the Department of Oral Medicine and Radiology, Nobel Medical College and Teaching Hospital (NMCTH) and patients who attended various camps in Eastern part of Nepal organized by (NMCTH) during this period were screened for sign and symptoms for TMDs based on DC/TMD criteria. Those patients who had at least one symptom of TMDs were included in this study. Subjects having permanent dentition, age above 18 years, Nepalese nationality and cooperative subjects were included in this study. Subjects with previous history of orthodontic treatment, craniofacial anomalies, systemic, musculoskeletal or neurological disorders and those who did not sign the consent form were excluded from this study.The patients from camp with positive findings for TMDs were asked to come to our hospital for radiographic evaluation and evaluation of craniofacial anomalies, systemic, musculoskeletal or and neurological disorders. The provision of investigation was made free by NMCTH. Those patients who did not come for evaluation were also excluded from the study. Finally, 1584 subjects were included in this study. The subjects were divided into three groups depending on their age as follows: Group I-<30 years, Group II-31-50 years, and Group III-more than 50 years.
An approval for this study was obtained from the Institutional Review Committee (NMCTH).The subjects were required to sign an informed consent before their participation in the study. After obtaining demographic data, self-administered questions were asked to the subjects to obtain symptom (history) and sign (examination) based on the DC/TM-Dcriteria. 5 Different symptoms/history related to TMDs such as joint pain, muscle pain, referred pain /headache, joint sound and morning joint /muscle stiffness were asked. The patients were also asked about the causative factors responsible for TMDs such as history of trauma, stress, gum chewing, hard food biting habits, bruxism. and long dental appointment.
The subjects were examined by two investigators (to decrease bias) for different signs of TMDs such as clicking, crepitus, muscle tenderness, joint tenderness, deviation, deflection, pain on mouth opening, protrusive, lateral movement and limited mouth opening(less than 40mm). The subjects were also examined for malocclusion as a causative factor. Panoramic radiograph were taken to rule out degenerative joint disorders, subluxation and ankylosis.Data was analyzed using SPSS version 24. Test done are descriptive, Chi square test.
RESULTS
The demographic details have been summarized in Table 1 . Among 1584 study subjects, 1330 (83.96%) subjects had TMD which was found to be highly significant (p<0.001) ( Table 2 ). Regarding gender-wise distribu-tion, 532 (73.99%) males and 798 (92.25%) females had TMD (Table 3 ). On evaluation of clinical sign and symptoms based on gender (Table 4) ,joint tenderness and stiffness of joint was found to be highly significant (p <0.001) while crepitus, limited mouth opening was signifi-cant (p<0.01).Similarly, clicking, crepitus, muscle tenderness, deviation, limited mouth opening, stiffness of joint was found to be highly significant (p<0.001) based on age (Table 5 ). The presence of causative agents from history based on age (Table 6 ) was found to be highly significant with regards to bruxism, malocclusion, stress, gum chewing, hard food biting habits (p<0.001). Similar-ly, stress and hard food biting habit was highly significant (p<0.001) and malocclusion and trauma were significant (p<0.01) with regards to gender (Table 7) . The distribution of study subjects according to the DC/TMD based on age groups and gender (Table 8, 9) showed that myofascial pain (with or without referral), disc displacement and degenerative joint disorder to be highly significant (p<0.001).
DISCUSSION
One paramount cause for orofacial pain is TMDs. The term TMD has been described as a cluster of disorders characterized by a group of many sign and symptoms such as anomalous sound like clicking and crepitus, deviation, deflection, pain in joint, pain in muscles of mastication, pain during mandibular motion, limited mandibular motion etc. Various etiologies have been proposed such as bruxism, trauma, stress, developmental disorders, infections etc. 1, 4 This study showed the prevalence rate of 83.96%. The prevalence rate from different studies were found to be 19%-92.1% containing at least one TMD symptoms. 1, 2 The prevalence of TMD symptoms and signs in non-patient populations is highly variable, mostly due to the different criteria and populations studied as well as a different way of daily habits. 1, 2 In various studies female predominance were clearly noted 1, 6, 8, 9 while one study had shown no genders difference. 10 This study in accordance with many other studies has shown significantly higher female predominance. The higher prevalence of TMD among females might be cognate to gender physiological differences, such as hormonal variations, lower muscle structure and pain threshold, psychosocial differences and environmental factors but still, need to explore. 11 Sexual hormones especially estrogen perform a paramount role in the painful sensation in the muscles of mastication, TMD pathogenesis, the pain threshold and its tolerance varies according to the menstrual cycle phase. [12] [13] [14] As estrogen is a peril factor for TMDs and other craniofacial pain conditions, studies with animals and humans have shown that it can have a peripheral and central action in pain modulation. It is also seen that sexual hormones and estrogen receptors regulate the sensitivity of the trigeminal neurons or somehow influence on the pain trigeminal pathways (or in the spinal trigeminal nucleus). [15] [16] The tendency for the signs and symptoms of TMDs to decrease with age was established in the present study, which is in accordance with many other studies. 17, 18 One study had shown that the disc displacement and muscle pain is more common in younger age group while degenerative joint disorder is common in older age group, to which our study confirms. Another study has shown that propensity for the signs and symptoms of TMDs to increase depends on age but this result was due to increased prevalence of degenerative joint disorder in this specific study. 17 The clicking sound was the most prevalent sign in most studies. 1, 3, 6, 9 Alhussini et al concluded headache to be a major symptom 7 , while Karthik et al showed masticatory muscle pain and difficulty in mouth opening to be more common. 8 But in most of studies clicking is one of the most common symptoms followed by deviation and muscle pain. 7, 8, 19 While one study showed that limitation and deviation of the temporomandibular joint (TMJ) were the least prevalent. 6 In our study clicking (72.8%) was the most common sign followed by deviation (65.60%) and muscle pain (42.42%).
The distribution of study subjects between age groups and gender showed that disc displacement (54.16%) was the most prevalent disorder. This was in accordance with many other studies. [19] [20] [21] While myofascial pain was the most common subgroup of TMD in non-patient populations. 22, 23 TMDs have many possible etiological factors such as trauma, stress, bruxism, malocclusion, orthodontic treatment, gum chewing, hard food biting habits, parafunctional habits. 24 Many researches have been done to investigate the relation of these etiologic factors in cognation to TMDs. Our study showed a very paramount cognation of TMDs with hard aliment biting. In Nepal, hard aliment biting habits are traditional and very prevalent. Hard Nepalese pabulum includes Chura, Pustakari, Chhurpi, Sukuti, Sekuwa, dry/half cooked beans, peas, legumes. Biting on hard food has a significant effect on muscles and TMJ. Studies have suggested that anterior disc derangement can be associated with chewing hard food. 25 This study has confirmed a significant association of stress/anxiety to TMDs in accordance to other studies. 6, 26 Emotional stress has an influence on muscular activity and occlusion. When the individual is submitted to an emotional overload, clenching of teeth may be initiated which in turn produces circulatory changes in the muscles of mastication or compression on the pain receptors as a consequence of which the fluid increase in the muscle compartment. 27 There are studies which showed different predisposing factors which are most responsible for TMDs like occlusal discrepancies with loss of posterior teeth, trauma, clenching, premature contact in protrusive movement and bruxism, malocclusions such as posterior crossbite, anterior open bite, Angle Class II and III malocclusions, and maxillary overjet. 7, 8, 28, 29 A study was conducted on subjects with normal dental occlusion and function to evaluate the effect of bolus hardness on the jaw-elevator muscle activity and kinematics of mastication. The results showed that EMG peak amplitude of both the masseter and anterior temporalis muscles was higher for the side of the bolus but the contralateral side increased its activity significantly more than the ipsilateral side when the hardness of the bolus increased. This proves the effect of hard bolus on muscles. 30 Masticatory muscle pain can be elicited experimentally by excessive jaw functions like intense and prolonged clenching and chewing. Intense and prolonged clenching and chewing lead to a reduction of blood flow in the masticatory muscles resulting in localized hypoxia which leads to immediate, ischemia followed by accumulation of metabolites. These metabolites results in muscle pain. 31 This study showed significant relation of hard food biting with prevalence of TMDs.
The limitation of this study include inability to incorporate population from all over Nepal and failure to perform MRI of the affected joints to differentiate between various forms of disc displacement. Also the genetic screening was not done to rule out genetic disorders. In view of higher prevalence of TMDs in Nepalese population, all the oral clinician should do a proper evaluation of temporomandibular joint specially when there is history of hard food biting. There is a need of further research so that TMDs can be avoided by early intervention.
CONCLUSION
This study showed a paramount percentage of population affected with TMDs. The prevalence rate was much higher than some other studies with female predominance. Clicking was the most common sign and symptoms while disc displacement was the most prevalent disorder. The results of the study showed a paramount cognation of hard food biting to the TMDs.
